IMAGE PHOTOGRAPHING SYSTEM HAVING DATA MANAGEMENT FUNCTION , DATA 

MANAGEMENT DEVICE AND MEDIUM 

BACKGROUND OF THE INVENTION 
5 The present invention relates to an image photographing 

system and a data management device. 

A digital image photographing system such as a digital 
camera etc for recording an image of an object in the form of 
digital data, is now generally used. The digital image 

10 photographing system is constructed such that the digital image 
data generated by a multiplicity of CCD imaging devices or MOS 
imaging devices (which will hereinafter simply be referred to 
as imaging devices) , are stored in a built-in memory and a sub 
storage unit . A user is able to confirm the stored digital image 

15 data by displaying the same data on a liquid crystal display, 
further, the user transfers the digital image data of a 
photographed image to a personal computer etc, and may manage 
the data as a file of the computer. 

Moreover, there is proposed a digital image photographing 

20 system of such a type that a so-calledmobile terminal is connected 
to a digital camera (CCD camera) , and the digital image data 
of the photographed image are recorded directly on a storage 
device of ..the mobile terminal. 

In this type of digital image photographing system, the 

25 digital image formed on the imaging device is normally displayed 
in real time on a liquid crystal display. Then, upon detecting 
a photographing instruction given from the user, the digital 



image photographing system takes in the digital image formed 
on the imaging device at that time, and records the image on 
the memory or the sub storage medium. 

In this type of digital image photographing system, however, 
5 if the user attempts to confirm the photographed image, the 
recorded image data are read from the memory etc and displayed 
on the liquid crystal display, and hence there is a necessity 
of switching a screen from a normal photographing mode to a 
management mode. Note that this management mode is possible 

10 of edit operations such as displaying and deleting the recorded 
image data, and changing a display order thereof. 

That is , a realtime image is displayed in the photographing 
mode, while in the management mode , the image data (still image) 
obtained is displayed or deleted and the display order is changed . 

15 Then, the screen corresponding to each of those modes can 

be switched corresponding to a changeover of mode. Therefore, 
the realtime image is merely displayed when in. the photographing 
mode, and the user is unable to grasp what sort of photographed 
image data exists. 

20 Further, it is required that the photographing mode be 

switched to the management mode for the edit operation such as 
changing the display order of the photographed image data, 
resulting in a low usability. 

Moreover, as explained above, in the digital camera etc, 

25 the digital image data on the imaging device is stored on the 
memory etc at a timing specified by the user, and therefore the 
user does not sense the real photographing in some cases. 
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Furthermore, in the personal computer and the mobile 
terminal for managing generally data such as the image data and 
so on, a data list is displayed using an index image involving 
the use of a reduced image and a name of file (which will 
5 hereinafter be called a data identifying element) stored with 
the data. A display order is, however, determined by sorting 
the data with pre-defined keys such as a file name, a date etc. 
Further, if the data that should be managed is newly added, this 
piece of data is placed in its display order at a tail of the 

10 data managed. 

. Therefore, if the user wishes to display the data in a 
desired order and thus manages the data, the user must 
intentionally set the key, e.g. , the file name for determining 
the display order. 

15 Moreover, if there are a multiplicity of items of data 

to be managed, it is difficult to display all the items of data 
on one screen. In such a case, if a new piece of data to be 
managed is added, the added data is to be displayed at a tail 
of a list of the data identifying elements. Hence, it might 

20 happen that the newly added data is not displayed within the 
list of data identifying elements displayed on the screen at 
the present. Accordingly, the user must display the vicinity 
of the tail of the data identifying element list by scrolling 
the screen in order to confirm the added data concerned. 

25 

SUMMARY OF THE INVENTION 

It is a primary object of the present invention, which 
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was devised to troubleshoot the problems inherent in the prior 
art described above, to provide an image photographing system 
capable of simply surely confirming a result of photographing 
when photographing an object and recording image data thereof. 
5 It is another object of the present invention to provide 

a data management technology capable of easily grasping 
management target data when managing the image data or a 
multiplicity of items of data generated on a computer. 

It is a further object of the present invention to enhance 

10 an operation usability to a user in order to confirm the result 
of photographing and manage the data. 

To accomplish the above objects, according to one aspect 
of the present invention , an image photographing system comprises 
an unit detecting a photographing instruction , an unit generating 

15 image data from an image when detecting the photographing 

instruction, and an unit displaying a screen configured by a 
first display area displaying the image, and a second display 
area displaying the image data generated based on the 
photographing instruction . 

20 The image photographing system may further comprise an 

unit retaining display image data segments that show the image 
data displayed in the second display area , and the second display 
area may be capable of displaying plural pieces of image data 
generated by the photographing instruction on the basis of the 

25 display image data segments. 

The image data generated fresh when detecting the 
photographing instruction may be displayed in a predetermined 



position in the second display area. 

When the newly generated image data is displayed in the 
predetermined position in the second display area, the image 
data already displayed may be shifted frame by frame in a 
5 predetermined direction and thus displayed. 

The image photographing system according to the present 
invention may further comprise an unit inputting the image to 
be displayed in the first display area from an outside device. 
This outside device may be an image acquisition device generating 
10 an image by photographing an object. 

According to another aspect of the present invention, 
a data management device comprises a display screen arranging 
and displaying a predetermined number of data identifying 
elements to identify data wherein if the number of pieces of 
15 data to be managed exceeds the number of pieces of data displayable 
on the display screen and if data to be managed is added, the 
added data is inserted in a layout of the data identifying elements 
displayed . 

According to another aspect of the present invention , there 
20 is provided a readable-by-computer recording medium recorded 
with a program executed by a computer to actualize any of the 
above functions. 

As explained above, the system according to the present 
invention is constructed so that the photographing target image 
25 and the image data (still image) generated by the photographing 
process from the image concerned are displayed on the same screen , 
thereby eliminating a necessity of switching between the 



photographing process and browsing of the photographed image 
data. This enhances a usability. 

Moreover, according to the present invention, the 
photographing target image and the photographed image are 
5 displayed on the same screen, and hence the user is able to easily 
surely confirm a result of photographing. 

Further, according to the present invention , if the number 
of pieces of data to be managed exceeds the number of pieces 
of data displayable on the display screen and if data to be managed 
10 is added, the added data is inserted in a layout of the data 
^{ identifying elements displayed. The user is therefore able to 

fi easily grasp the management target data. 

^ BRIEF DESCRIPTION OF THE DRAWINGS 

rU 15 FIG. 1 is a view illustrating an external configuration 

N= of an image photographing system in a first embodiment of the 

present invention; 

FIG. 2 is a block diagram showing a hardware architecture 
of the image photographing system; 
20 FIG. 3 is a view showing a layout on a screen of a touch 

panel 2 03 ; 

FIG. 4 is a block diagram showing functions of a control 
program; 

FIG. 5 is a view showing an image transition on the screen 
25 when in a new data adding process; 

FIG . 6 is a diagram showing an operation of an image memory 
when in the new data adding process 



FIG. 7 is a view illustrating an image transition when 
in a display sequence changing process; 

FIG . 8 is a diagram showing an operation of the image memory 
when in the display sequence changing process; 
5 FIG. 9 is a diagram showing a structure of data handled 

by a display sequence management module 3; 

FIG. 10 is a flowchart (1) showing processes of the control 
program; 

FIG. 11 is a flowchart (2) showing the processes of the 
10 control program; 

FIG. 12 is a flowchart (3) showing the processes of the 
control program; 

FIG. 13 is a flowchart (4) showing the processes of the 
control program; 

15 FIG. 14 is a block diagram showing a hardware architecture 

of a data processing device in a second embodiment; 

FIG. 15 is a diagram showing an on-screen architecture 
of a file management program; 

FIG. 16 is a diagram showing an edit menu of the file 
20 management program; 

FIG. 17 is a flowchart showing a display on the screen 
after a -new creation; and 

FIG. 18 shows a new creation process. 

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



Preferred embodiments of the present invention will 
hereinafter be described in conjunction with the accompanying 
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drawings . 

(First Embodiment) 

A first embodiment of the present invention will be 
discussed with reference to FIGS. 1 through 13. 
5 FIG. 1 is a view showing an external configuration of an 

image photographing system in the first embodiment. FIG. 2 is 
a block diagram showing a hardware architecture of this image 
photographing system. FIG. 3 is a view showing a layout on a 
screen of a touch panel 203 provided in the image photographing 

10 system. FIG. 4 is a block diagram showing functions incorporated 
into a control program of the image photographing system 200. 
FIG. 5 is a view illustrating an image transition on the screen 
when in a new data adding process. FIG. 6 is a diagram showing 
an operation of an image memory when in the new data adding pro cess . 

15 FIG . 7 is a view illustrating an image transition when in a display 
sequence changing process. FIG. 8 is a diagram showing an 
operation of the image memory when in the display sequence 
changing process. FIG. 9 is a diagram showing a structure of 
data handled by a display sequence management module 3 shown 

20 in FIG. 4. FIGS. 10 to 13 are flowcharts showing processes 
of the control program executed by a CPU 201 shown in FIG. 2. 
<Hardware Architecture> 

FIG... 1 is the view illustrating the external configuration 
of the image photographing system in the first embodiment. The 
25 image photographing system is constructedof an image acquisition 
device 101 and a mobile terminal 200 that are connected to each 
other by a universal serial bus (which will hereinafter be 



abbreviated to USB) cable 300. 

The image acquisition device 101 includes a button 102 
and a lens 103 for forming an image inside a body 100, which 
are provided on the front side of the body 100. Further, the 
image acquisition device 101 has an unillustrated CCD imaging 
device inwardly of the body 100. 

The lens 103 functions to form an image of an object on 
the CCD imaging device built in the image acquisition device 
body 100. The image formed on the CCD imaging device is read 
in real time by the mobile terminal 200 via the USB cable 300. 

The button 102 detects a depression by a user, and transmits 
it to the mobile terminal via the USB cable 300. 

FIG. 2 is the block diagram illustrating the hardware 
architecture of the image photographing system. As shown in 
FIG. 2, the mobile terminal 200 includes a CPU 201 for reading 
digital image signals generated by the image acquisition device 
101 via the USB cable 300 and thus controlling the photographing, 
a memory 202 for storing the control program executed by the 
CPU 201 and the data processed by the CPU 201, a touch panel 
203 for displaying the data in accordance with an instruction 
given from the CPU 201 and detecting a user's operation, a hard 
disk 204 for recording the data, and a keyboard 20 6. 

The CPU 201 controls the photographing by executing the 
control program stored in the memory 202. To be more specific, 
the CPU 201 reads in real time the data of the image formed on 
the unillustrated CCD imaging device through the lens 103, and 
writes the image data to the memory 202 . The image data written 
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to. the memory 202 are displayed on the touch panel 203. 

Further, in a normal state, the CPU 201 monitors the button 
102 on the basis of an interruption processing function. That 
is , when the user depresses the button 102 and then releases 
it, the CPU 201 detects this operation in accordance with an 
interruption processing program unillustrated . Upon detecting 
the depression and the release of the button 102 , a photographing 
process is carried out. 

The memory 202 stores the program executed by the CPU 201 
and the data processed by the CPU 201. 

The touch panel 203 is constructed of a combination of 
a liquid crystal display and a sensor for detecting a position 
where the user depresses. An image read from the CCD imaging 
device and icons for guiding the user ' s operation , are displayed 
on this touch panel 

What is well known as a sensor of the touch panel 203 may 
be a pressure sensitive type sensor , an electrostatic type sensor 
and an ultrasonic type sensor. 

Further, the device for detecting the operating position 
of the user in terms of actualizing the present invention is 
not limited to the touch panel , and may be , as a matter of course , 
other devices such as a mouse, a keyboard, etc. 

The ..hard disk 204 records the data of the photographed 

image . 

<Layout on Screen> 

FIG. 3 illustrates a layout on the screen of the touch 
panel 203 . An image display area 21 , a photographed button icon 
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22, a photographed image display frame area 23, a photographing 
mode menu 24, a display mode menu 25 and an environment setting 
menu 26, are displayed on a liquid crystal display of the touch 
panel 203. 

In the image display area 21 (corresponding to a first 
display area) , a display mode is changed by the display mode 
menu 25. The display mode is categorized into a monitor mode 
and a review mode . 

In the monitor mode, the latest image photographed by the 
image acquisition device 101 is displayed on the image display 
area 21. This image is read in, real time to the mobile terminal 
200 from the image acquisition device 101. 

On the other hand, in the review mode, digital data of 
the already-photographed image, which has been stored in the 
hard disk 204, is displayed on the image display area 21. 

The photographing button icon 22 serves to detect a 
photographing instruction of the user through the touch panel 
203. The user instructs the photographing through the 
photographing button icon 22 or the button 102 provided on the 
image acquisition device 101. 

The photographed image display frame area 23 
(corresponding to a second display area) includes, a film frame 
area simulating a configuration of a real film, three pieces 
of image display frames 32a, 32b, 32c segmented within this film 
frame area, a photograph count indicating portion 3 6 for 
indicating the number of images photographed, a leftward frame 
feed button 27 provided leftwards adjacent to the image display 
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frame 32a provided at the left end, a leftward frame fast feed 
button 28 provided under the leftward frame feed button 27, a 
rightward frame feed button 29 provided rightwards adjacent to 
the image display frame 32c provided at the right end, and a 
5 rightward frame fast feed button 2 9 provided under the rightward 
frame feed button 29. 

Three frames of the digital photographed image data are 
reduced and displayed in the image display frames 32a , 32b ,32c. 
the images displayed in the image display frames 32a, 32b, 32c 
Ji 10 are called frame images. In the review mode, when the user 
m selects a desired frame image through the touch panel 203, this 

Hi selected image is enlarged and displayed in the image display 

T= area 21. Namely, the image display frames 32a , 32b, 32c provide 

1 % a function of previewing each of the photographed images. 

Lr; 15 A frame number (1 or 2 or 3 in FIG. 3) is provided at a 

^ left upper corner of each of the image display frames 32a, 32b, 

^ 32c. When the user depresses the leftward frame feed button 

27 or the leftward frame fast feed button 28, the images in the 
image display frames 32a, 32b, 32c are fed in the left direction, 
20 and at the same time the frame number is sequentially incremented . 

When the user depresses the rightward frame feed button 
29 or the rightward frame fast feed button 30, the images in 
the image ...display frames 32a, 32b, 32c are fed in the right 
direction, and at the same time the frame number is sequentially 
25 decremented. 

Note that calculations of the frame numbers involve the 
use of the number (51 pieces in FIG. 3) of images (managed at 
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the present) obtained by the photographing, the position in the 
sequence of images, the number (3 pieces in FIG. 3) of images 
displayed at the present in the photographed image display frame 
area 23, and positions of the images displayed at the present 
5 in the photographed image display frame area 23. These items 
of data are retained on the memory 202. Then, corresponding 
to a new addition of the image obtained by the photographing 
process or to an insertion/transfer of the image by operating 
a variety of buttons, the frame number is calculated based on 
10 a position where the new frame image is inserted or a position 
to which the existing frame image is transferred. 

The number of the digital image data (the number of frames) 
stored at the present is displayed in the photograph count 
indicating portion 36. 
15 The photographing mode menu 2 4 is used for switching a 

photographing mode to a normal mode or a consecutive 
photographing mode . 

The display mode menu 25 is used for switching a mode of 
the image display area 21 to a monitor mode or a review mode. 
20 The environment setting menu 26 is used for setting an 

environment of the image photographing system, such as setting 
the number of consecutive photographs, a consecutive 
photographing interval, etc. 

<Functional Architecture> 
25 FIG. 4 is the block diagram showing the functions of the 

control program executed by the CPU 201. This control program 
consists of a data display module 1 for displaying the data and 
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images on the touch panel 203, a display data management module 
2 for specifying the image data to be displayed by this data 
display module 1 , a display order management module 3 for managing 
a display order of the images to be displayed in the image display 
5 frames 32a, 3 2b, 32c, a file data acquiring module 4 for accessing 
to the recorded digital image data, a user operation recognizing 
module 5 for recognizing a user's operation, a photographing 
control module 6 for controlling the photographing in accordance 
with the user's operation, an image display module 7 for 

10 momentarily displaying the digital images generated by the CCD 
imaging device in the monitor mode and displaying the images 
photographed in the review mode, and a CCD reading module 8 for 
reading the digital image data from the CCD imaging device. 

The data display module 1 displays the frame image in the 

15 photographed image display frame area 23 , a name of a file stored 
with the frame image, or file attributes (a photographing date, 
an inter-frame relation between the consecutive photographing 
and panorama photographing) . 

The display data management module 2 indicates the data 

20 display module 1 to display which digital image data and which 
order this piece of digital image data is set , in the photographed 
image display frame area 23 (signal 15) . The order herein is 
an order in which the digital photographed image data are 
arranged . 

25 The display order management module 3 manages an order 

of the digital photographed image data files. 

The file data acquiring module 4 stores in a file 9 the 
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digital image data read by the CCD reading module 8 under the 
control of the photographing module 6. The file data acquiring 
module 4 and the CCD reading module 8 in combination correspond 
to an unit generating image data. 
5 Further, in response to a request given from the display 

data management module 2 (or the photographing control module 
6) , the file data acquiring module 4 reads the digital image 
data and attributes of the same data from the file 9 (signal 
17) . 

10 The user operation recognizing module 5 recognizes which 

data is transferred and where, and which icon is depressed by 
the user's operation, e.g., drag-and-drop on the touch panel 
203. The drag-and-drop herein connotes an operation of 
moving (dragging) an operation target displayed on the screen 

15 in a desired direction while pinpointing the operation target 
by pressing, and releasing (dropping) it in a desired position 
on the touch panel 203 by use of the mouse. 

The photographing control module 6 controls reading the 
data from the unillustrated CCD photographing device, and the 

20 display on the image display area 21 . This photographing control 
module 6 and the data display module 1 in combination correspond 
to an unit displaying a screen. 

In the monitor mode, the photographing control module 6 
momentarily reads the digital image data from the unillustrated 

25 CCD imaging device through the CCD reading module 8 (signal 18) , 
and transfers the same data to the image display module 7 (signal 
19) . The image display module 7 momentarily displays the digital 
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image data in the image display area 21 on the touch panel 203. 

In this state, the photographing control module 6, when 
receiving a photographing instruction (signal 21) from the user 
operation recognizing module 5 (corresponding to an unit 
5 detecting a photographing instruction) , transfers to the file 
data acquiring module 4 the digital image data read from the 
CCD imaging device (signal 22) . As a result, the digital image 
data are stored as a file in the hard disk 204. 

At this time, a name of the stored file is transferred 
10 to the display data management module 2 (signal 14) . The display 
m data management module 2 sends, to the display order management 

f! r j module 3 , the order of the digital image data that is displayed 

in the image display frame 32c provided at the right end on the 
» touch panel 203 and the file name of the digital image data stored 

15 fresh (signal 11) . As a consequence, there is registered of 
^ the file name of the digital image data stored fresh next to 

^ the order corresponding to the image display frame 32c provide 

at the right end at the present. 

On the other hand, the display data management module 2 
20 shifts the order by one frame, in which the images should be 
displayed in the photographed image display frame area 23, and 
notifies the data display module 1 of this new order (signal 
15) . The frame images in the photographed image display frame 
area 23 are thereby shifted leftward frame by frame, and a frame 
25 image of the digital image data stored fresh is displayed in 
the tail frame (in a position corresponding to the right-end 
image display frame 32c) . 



In the review mode, the photographing control module 6 
reads the digital image data corresponding to a 
specif ied-by-the-user frame image in the photographed image 
display frame area 23 through the file data acquiring module 
4, and transfers the same data to the image display module 7. 
As a result, the frame image specified by the user is enlarged 
and displayed in the image display area 21 on the touch panel 
203 . The process of setting the digital image data of the newly 
photographed image under the management of the display order 
management module 3 and displaying the digital image data in 
the image display frame 32c in the way described above, is termed 
a new data adding process. 

FIG. 5 shows an image transition on the screen when in 
the new data adding process. The photograph count indicating 
portion 36 in a photographed image display frame area 23a 
indicates that the number of photographs is 51 at the present. 
Further, three top images (with the frame numbers 1, 2 and 3) 
among the 51 pieces of images are displayed in the photographed 
image display frame area 23a. In this state, when detecting 
the photographing instruction of the user, the data of the 
unillustrated CCD imaging device are given a predetermined file 
name and stored in the hard disk 204. 

The images displayed in the photographed image display 
frame area 23a are shifted frame by frame and thus rearranged 
as displayed in -a photographed image display frame area 23b. 
Namely, the image with the frame number 1 is shifted leftward 
with no display. Further, the image with the frame number 2 
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is. shifted to the left-end position (corresponding to the image 
display frame 32a) . Moreover, the image with the frame number 
3 is shifted to the central position (corresponding to the image 
display frame 32b) . Furthermore, an image with the frame number 
5 4 which is photographed just now is inserted in the right-end 
position (corresponding to the image display frame 32c) . 

FIG. 6 shows the memory operation when in the new data 
adding process. As shown in FIG. 6, the. frame images in the 
three frames in the photographed image display frame area 23 
Jj 10 are retained in first through third image memories. In the new 

gl data adding process, the CPU 201 at first copies the data in 

ft'i 

T= the second image memory to the first image memory. Next, the 

CPU 201 copies the data in the third image memory to the second 
L. image memory. Further, the CPU 201 copies image data 40 of a 

15 newly photographed image to the third image memory. With the 
^ memory operation described above, the image transition on the 

N s screen is actualized as shown in FIG. 5. 

FIG. 7 illustrates the image transition on the screen when 
in the display order changing process. Referring to FIG. 7, as 
20 in FIG. 5, three top images (with the frame numbers 1, 2 and 
3) among the 51 pieces of images are displayed in the photographed 
image display frame area 23a. 

Now,- when the user drags the image (displayed in the image 
display frame 32c) (dragging being an operation of pulling the 
25 image in a desired direction while depressing it on the touch 
panel 203) with the frame number 3 and drops the image (releases 
it from being depressed) on the touch panel 203, as displayed 
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in. a photographed image display frame area 23c, the image with 
the frame number 3 is shifted to the position indicated by the 
frame number 1 . 

FIG . 8 shows the memory operation when in the display order 
5 changing process. As shown in FIG. 8, three pieces of frame 
images before executing the display order changing process are 
retained in the first through third memories. Upon detecting 
the drag & drop operation, the CPU 201 copies the data in the 
first image memory to a temporary saving memory 41. Next, the 

10 CPU 201 copies the data in the third image memory to the first 
memory. Subsequently, the CPU 201 copies the data in the second 
image memory to the third memory. Then, the CPU 201 copies the 
data in the temporary saving memory 41 to the second memory. 
This memory operation enables the image transition on the screen 

15 shown in FIG. 7 to be actualized. 

FIG. 9 shows a data structure managed by the display order 
management module 3. This data structure is generally known 
as a list structure. The list structure represents an order 
relation between a plurality of data elements linked by next 

20 addresses 54a, 54b, 54c and so on. According to this list 
structure, a data element of which a next address 54f is NULL, 
is the tail data element. 

Each data, element based on this data structure retains 
a file name, a date, etc in addition to the next address (54a, 

25 etc) . Herein, the file name is a name of a file for storing 
the digital image data. The date is a photographing date when 
the digital image data are created. 
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Based on this list structure, the head data element is 
indicated by a list head address 50. Further, the tail data 
element is indicated by a list tail address 51. 

On the other hand, the data elements corresponding to the 
5 digital image data displayed in the photographed image display 
frame area 23, are indicated by an intra-screen head address 
52 and an intra-screen tail address 53. 

The display order management module 3, when given an 
instruction to add a new piece of data or change the display 
10 order, changes the display order of the files that store the 
digital image data by operating the data structure illustrated 
in FIG. 9. 

<Operation and Effect> 

FIGS. 10 through 13 show the processes (recognition of 
15 operation for photographing process and the order changing 
process) of the control program executed by the CPU 201 of the 
mobile terminal 200. The CPU 201 provides a function as the 
image photographing system by executing the control program. 

In the normal state, the CPU 201 is in a wait-f or-event 
20 state (SI) . In terminology, the "event" implies a factor for 
making a control state of the CPU 201 be changed. When the event 
occurs,, the CPU 201 judges a category of this event. 

To start with, the CPU 201 judges whether the event 
concerned is a photographing event or not (S2) . The 
25 photographing event is a photographing instruction given by the 
user. The photographing event occurs when the user depresses 
the button 102 of the image acquisition device 101 or depresses 




the photographing button 22 on the touch panel 203. That is, 
upon depressing the button 102 etc, the CPU 201 executes an 
interrupting process , and a detection of depression on the button 
is transmitted to the CPU 201. 
5 When detecting the photographing event (Yes in S2) , the 

CPU 201 executes the photographing process (S3) . 

Whereas if not the photographing event, the CPU 201 judges 
whether or not the event concerned is a display order change 
event (S4) . If the user instructs a change in the display order 
% 10 in the photographed image display frame area 23 on the touch 
panel 203, this display order change event occurs. 

When detecting the display order change event (Yes in S4) , 
j*M the CPU 201 executes a display order changing process (S5) . If 

^ not the display order change event, the CPU 201 executes nothing 

fy 15 and reverts to the wait-f or-event state (SI) . 
M= FIG. 11 shows the photographing process (S3 in FIG. 10) 

M= executed by the CPU 201 . At first, the CPU 201 reads the digital 

image data from the CCD imaging device (S31) . Next, the CPU 
201 stores the digital image data given a predetermined file 
20 name in the hard disk 204 (S32) . Subsequently, the CPU 201 
executes a new data adding process in order to add the file name 
stored therein to the list structure shown in FIG. 9 (S33) . 

FIG... 12 shows the new data adding process (S33 in FIG. 
11) . In the new data adding process , the file name of the digital 
25 image data of the photographed image is registered in the list 
structure managed by the display order management module 3. 

To begin with, the CPU 201 obtains from the list structure 



the data element corresponding to the frame image positioned 
rightward most (which is displayed in the image display frame 
32c) among the frame images displayed on the touch panel 2 03 
(S331) . This data element can be also obtained from the 
5 intra-screen tail address 53 in FIG. 9. This data element is 
called an intra-screen tail data element. 

Next, the CPU 201 ensures a region for a new data element 
on the memory 202, and generates the new data element (S332) . 

Next , the CPU 201 inserts the new data element in a position 
10 next to the intra-screen tail data element, and rewrites a next 
address held by the intra-screen tail data element so that the 
order of the data element matches to this arrangement, and sets 
a next address held by the new data element (S333) . 

Subsequently, the CPU 201 sets a name of the file stored 
15 with the digital image data in the process in S32 (S334) . 

Furthermore, attributes such as the photographing date etc are 
set in this new data element (S335) . 

Moreover, the next address indicated by the data element 
corresponding to the image positioned in the image display frame 
20 32c before the photographing process, is rewritten into the 
address of the data element added in the photographing process . 
Further, the next address indicated by the data element with 
respect to the new image added, is set to the address of the 
data element of the image arranged in the display order next 
25 to the image positioned in the image display frame 32c. 

Further, frames in the photographed image display frame 
area 23b are shifted. Then the newly photographed image is 
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displayed (S336) . This process is carried out by the memory 
operation shown in FIG. 6. 

FIG. 13 shows the display order changing process (S5 in 
FIG. 10) . At first, the CPU 201 searches a position of a shift 
target data element (S51) . This position is determined from 
a drag target frame image on the touch panel 203. 

Next, the CPU 201 searches a position to which the data 
element shifts (S52) . This position is determined from a drop 
position on the touch panel 203. 

Subsequently, based on the list structure shown in FIG. 
9, the CPU 201 moves the data element corresponding to the drag 
target frame image, to the position to which the data element 
is inserted (S53) . This is because the next address 54a etc 
held by the data elements in the list structure are rewritten. 
The order of the data elements is thereby changed. 

Next, the CPU 2 01 executes the memory operation shown in 
FIG. 8, and the frame images after the display order changing 
process are displayed (S54) . 

As discussed above, the image photographing system in the 
first embodiment is constructed so that the photographing target 
image and the image data (still image) generated from the image 
by the photographing process, are displayed on the same screen, 
thereby eliminating the necessity of switching between the 
photographing process and the browsing of the photographed image 
data. This enhances a usability. 

Further, in the image photographing system in the first 
embodiment, when the user instructs the photographing, the frames 
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in. the photographed image display frame area 23 are shifted, 
and the photographed image is displayed in the tail frame therein . 
Accordingly, the user is able to confirm the photographed result 
without effecting again the switchover to a thumbnail screen. 
5 Moreover, in the image photographing system in the first 

embodiment, the frame images in the photographed image display 
frame area 23 simulated to the real film are shifted, and 
thereafter the frame image photographed fresh is added. 
Therefore, the user is able to really sense the photographing 
10 itself. 

According to the present invention, the newly added image 
is inserted as the last frame image among those displayed at 
the present on the touch panel 203 . Therefore, even in the case 
. of managing the multiplicity of images enough not to be displayed 
15 on one screen, the newly added image can be confirmed. 

Moreover, in accordance with the first embodiment, the 
desired piece of image data can be easily shifted based on the 
desired display order by the drag & drop. 

<Modified Example of New Data Adding Process> 
20 In the embodiment discussed above, the frame images are 

shifted in the left direction in the photographed image display 
frame area 23 when in the new data adding process , and the newly 
photographed image is displayed in the image display frame 32c 
provided at the right end thereof. The present invention is 
25 not, however, limited to this mode. 

The newly photographed image may be inserted in the 
position of a central image display frame area 32b, and the 



existing frame images displayed in the image display frame area 
32b may be shifted in either the right direction or the left 
direction. 

Furthermore , the newly photographed image may be displayed 
5 in the image display frame 32a at the left endby shifting rightward 
the existing frame images displayed in the image display frames 
32a, 32b. 

Further, the data elements in the list structure may be 
added and rewritten so that the image data as a basis of the 
10 frame image displayed in the image display frame 32c at the right 
2? end is arranged next to the newly photographed image by displaying 

the newly photographed image in the image display frame 32c at 
the right end. 

^. In any case, the next address held by the related data 

15 element in the list structure may be set by updating in accordance 
N; with the insert position of the newly photographed image and 

M* with the direction in which existing frame images are thereby 

shifted. 

Further , the number of the frame images in the photographed 
20 image display frame area 23 may not necessarily be 3 and may 
be an arbitrary number of 1 or greater. The number of frame 
images displayable in the photographed image display frame area 
23 may be determined based on a size and a resolution of the 
display, a display space possible of being taken as the 
25 photographed image display frame area 23, and a size of the image 
data obtained by the photographing. Note that it is preferable 
in terms of grasping the display order (arranging order) of the 
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already-photographed images to display two or more frame images . 
<Modified Example of Hardware Architecture> 
In the embodiment discussed above , the image photographing 
system is constructed by connecting the image acquisition 
5 device 101 and the mobile terminal 200 to each other via the 
USB cable 300. The embodiment of the present invention is not, 
however, limited to this architecture. For instance, the 
on-screen elements (such as the image display area 21, the 
photographed image display frame area 23, etc) explained in the 

CI 

if k 10 embodiment discussed above may also be displayed on a liquid 
m crystal display of a digital camera. Further, the control 

program described in this embodiment may also be executed by 
jf: use of a personal computer or a cellular phone as a substitute 

for the mobile terminal 200 . 
|M 15 Moreover, the image acquisition device 1 01 may be connected 

N s to the mobile terminal 200 by use of other types of cables such 

H s as an optical fiber. Further, the image acquisition device 101 

may be connected to the mobile terminal 200 by use of wireless 
communication devices, for example, an infrared-ray emitting 
20 unit and a light receiving unit, or a transmitter and a receiver 
in a radio frequency region. Each of the USB cable 300, the 
connecting terminal such as the optical fiber, the light 
receiving ..unit or the receiver, corresponds to an unit for 
inputting from an outside device. 
25 The image-acquisition device 101 provided with the CCD 

imaging device is used in the embodiment discussed above. The 
embodiment of the present invention is not, however, confined 



to. this configuration. For instance, a MOS image sensor may- 
be used in place of the CCD imaging device. 

The image photographing system in the embodiment discussed 
above involves the use of the hard disk 204 as a recording unit. 
5 The embodiment of the present invention is not, however, 
restricted to this configuration. A variety of 
readable-by-computer recording mediums, e.g., a memory card 
using a flash memory may be usable as the recording unit. 

Further, the image acquisition device 101 provided with 
10 the CCD imaging device for forming the image to be displayed 
in the image display area 21, is exemplified in the discussion 
on the embodiment discussed above. The present invention is 
jf 1 ! not, however, limited to this image acquisition device 101. 

^ For example, a picture obtained by TV broadcasting, 

jM 15 satellite broadcasting and wireless broadcasting, a picture 
M= obtained by wired broadcasting such as on a cable TV, a picture 

M 3 reproduced by a video deck, and picture data transmitted by 

utilizing a network such as the Internet, may also be displayed 
in the image display area 21. Thus, a receiving device 
20 (corresponding to an outside device) corresponding to a picture 
delivery mode may be used in order to receive the picture from 
outside . 

Moreover the picture displayed in the picture display 
area 21 may be CG animation obtained from a reproduced result 
25 and calculating process of the picture data stored in a storage 
device, e.g., the memory 202 and the hard disk 204 in FIG. 2, 
provided in the system for executing the processing function 
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of .the present invention. Namely, the present invention is not 
restricted to what obtains the picture from outside the system 
incorporating the processing function of the present invention, 
and the picture generated and reproduced by the self-system may 
also be displayed in the picture display area 21. 
<Readable-by-Computer Recording Medium> 

The control program in the first embodiment can be recorded 
on a readable-by-computer recording medium. Then, a computer 
reads and executes the control program on this recording medium, 
whereby the computer can function as the image photographing 
system demonstrated in the first embodiment. 

Herein, the readable-by-computer recording medium 
embraces recording mediums capable of storing information such 
as data, programs, etc. electrically, magnetically, optically 
and mechanically or by chemical action, which can be all read 
by the computer. What is demountable out of the computer among 
those recording mediums may be, e.g., a floppy disk, a 
magneto-optic disk, a CD-ROM, a CD-R/W, a DVD, a DAT, an 8mm 
tape, a memory card, etc. 

Further, a hard disk, a ROM (Read Only Memory) and so on 
are classified as fixed type recording mediums within the 
computer . 

<Dat.a Communication Signal Embodied in Carrier Wave> 
Furthermore, the control program may be stored in the hard 
disk and the memory of the computer, and downloaded to other 
computers via communication media. In this case, the program 
is transmitted as data communication signals embodied in carrier 



waves via the communication media. Then, the computer 
downloaded with this program can be made to function as the image 
photographing system explained in this embodiment. 

Herein, the communication media may be any one of wired 
5 communication mediums (such as metallic cables including a 
coaxial cable and a twisted pair cable, or an optical 
communication cable) , and wireless communication media (such 
as satellite communications, ground wave wireless 
communications, etc.). 

10 Further, the carrier waves are electromagnetic waves for 

modulating the data communication signals, or the light. The 
carrier waves may, however, be DC signals (in this case, the 
data communication signals take a base band waveform with no 
carrier wave) . Accordingly, the data communication signal 

15 embodied in the carrier wave may be any one of a modulated broadband 
signal and an unmodulated base band signal (corresponding to 
a case where the DC signal having a voltage of 0 is set as a 
carrier wave) . 

(Second Embodiment) 

20 A second embodiment of the present invention will be 

described with reference to FIGS. 14 to 18. 

The first embodiment discussed above has dealt with the 
image photographing system for creating the digital image data 
of the object in accordance with the photographing instruction 

25 of the user in the mobile terminal provided with the image 
acquisition device 101. And it has dealt with the on-screen 
display when managing the file stored with the digital image 
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data, too. What will be explained in the second embodiment is 
a data processing device (corresponding to the data management 
device) for managing a general data file. 

FIG . 14 is a block diagram showing a hardware architecture 
5 of the data processing device. FIG. 15 is a diagram showing 
an on-screen architecture of a file management program executed 
by the data processing device. FIG. 16 is a diagram showing an 
edit menu of the file management program. FIG. 17 is a flowchart 
showing a new creating process of the file management program. 

10 <Architecture> 

FIG. 14 is the block diagram illustrating the hardware 
architecture of the data processing device in the second 
embodiment. The data processing device has, as compared with 
the mobile terminal in the first embodiment, a difference in 

15 terms of having a CRT 208 and a mouse 207. Further, the data 
processing device does includes neither the image acquisition 
device 101 nor the touch panel 203. Other components are the 
same as those in the first embodiment. The same components in 
the second embodiment as those in the first embodiment are marked 

20 with the same numerals, of which the repetitive explanations 
are omitted. Further, the drawings in FIGS. 1 to 13 will be 
used for reference as the necessity may arise. 

Output data from the CPU and input data from the keyboard 
206 are displayed on the CRT 208. 

25 The keyboard 206 and the mouse 207 are used when the user 

inputs characters and performs a menu operation. 

FIG. 15 illustrates the on-screen architecture displayed 



on. the CRT 208 when the CPU 201 of the data processing device 
executes the file management program. In this data processing 
device, the files managed by the file management program are 
designated at 3-tiered levels of unit, directory and file. The 
5 data management device is capable of managing a plurality of 
units, a plurality of directories and a plurality of files. 
Further , the directory may be hierarchically defined under other 
directories. Note that the unit embraces a physical drive and 
a logical . drive . 

10 Referring to FIG. 15, an unit A and a directory A framed 

with bold lines are now set as operation targets. Accordingly, 
referring again to FIG. 15, there are displayed files A, B and 
■ C that are defined by the directory A within the unit A. Other 
files D, E exist in the directory A but are invisible under the 

15 screen. 

FIG. 16 shows an edit menu of this file management program. 
The edit menu is provided with items such as new creation, copy, 
creation of different name, and delete. 

"New creation" indicates that a new file is created in 
20 the directory set as the operation target at the present. The 
file with a null content is thereby created. 

"Copy" implies that the existing file is copied, and a 
new file is created. 

"Creation of different name" indicates that the file name 
25 of the existing- file is set different. 

"Delete" shows that the operation target unit or directory 
or file is deleted. 



Referring to FIG . 16, "new creation" is now being selected . 

FIG. 17 shows a result of executing "new creation" in the 
display state shown in FIG . 15 . According to the file management 
program in the second embodiment, a newly added file is inserted 
5 in a tail of the file list displayed on the screen. 

Hence, when the new file is added to the file list shown 
in FIG . 15 , the file A, as illustrated in FIG . 17 , becomes invisible 
above the screen. Then, the file B is displayed in the position 
of the file A, and the file C is displayed in the position of 
10 the file B. Thus, the newly created file is displayed at the 
lower end on the screen. 

The file management conducted in this way can be, as in 
the first embodiment, actualized based on the list structure 
illustrated in FIG. 9. 
15 <Function and Effect> 

FIG. 18 shows a new creation process. The CPU 201, when 
detecting a menu operation (selection of "new creation") of the 
user, boots this new creation process. 

In the new creation process, to begin with, the CPU 201 
20 obtains from the list structure the file existing at the lower 
end on the screen among the files displayed (S61) . This data 
element can be obtained from the intra-screen tail address 53 
in FIG. 9.. 

Next, the CPU 201 ensures a region for a new data element 
25 on the memory 202, and generates the new data element (S62) . 

Subsequently, the CPU 201 inserts this new data element 
next to the intra-screen tail data element obtained above (S63) . 



Next, the CPU 201 requests the user to input a name of 
the new file. Then, the CPU 201 sets the inputted file name 
in the new data element (S64) . Further, attributes such as a 
data of create etc are set in this new data element (S65) . 
5 Further, the intra-screen head address 52 and the 

intra-screen tail address 53 in FIG. 9 are advanced element by- 
element, and a result of this is displayed on the screen (S66) . 
The display in FIG. 15 is thereby changed to the display in FIG. 
17 . 

10 "New creation" has been described so far, however, the 

J;; function of the file management program is the same with "copy" . 

As discussed above, according to the second embodiment, 
when the file becoming a new management target is added to the 
data processing device, this file (or a different name of the 
15 file) is inserted in the position displayed on the screen, and 
hence the result of adding the management target can be easily 
confirmed. 

<Modified Example> 

In the embodiment discussed above, the files displayed 
20 are shifted file by file in the upper direction on the screen 
when in the new additionprocess (with, e.g. , the f ile Aconcealed) , 
and the newly created file is added at the lower end on the screen . 
The embodiment of the present invention is not, however, limited 
to this processing mode. For example, the shifting direction 
25 may be set opposite (downward on the screen) to the direction 
in FIG. 17) . 

Moreover, the newly created file may be inserted in any 
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one of the positions of the files A, B and C. 



O 
M 

m 
m 

m 

m 
si 

5 

o 
nj 
ni 



